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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a fuel injection 
direction approximately in a specified direction, in one time 
fuel injection as a plurality of fuel injection directions are 
provided. 

SOLUTION: First and second fuel injection passages 1 1 and 
12 in a needle holder 2 are respectively extended from 
inflow port, formed axially separately from each other in the 
inner peripheral surface of a needle insertion hole 3, to a 
common outflow port 1 5 formed in the outer peripheral 
surface of the needle holder 2. In this constitution, a 
position where the needle 4 is held during injection of fuel is 
switched among a low lift position where a first fuel injection 
passage 1 1 is released with a second fuel iojection passage 
12 closed and fuel is injected in a direction La, a high lift 
position wherein both the first and second fuel injection 
passages 11 and 12 are released and fuel is injected in a 
direction Lc, and an intermediate lift position wherein the 
second fuel injection passage 12 is partially released with 




the first fuel injection passage 1 1 released, and fuel is 
injected in a direction Lb. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)3 

[Clainn 1] A needle is inserted possible [ sliding of the direction of an axis ] inside, the needle 
insertion formed in the needle electrode holder — a hole — The 1 st and 2nd fuel-injection paths 
prolonged, respectively to the common tap hole formed in the needle electrode-holder peripheral 
face from" the input which was estranged and formed in the direction of an axis in inner skin, and 
which corresponds, respectively are formed in a needle electrode holder, needle insertion — a hole 
— When a needle is in a valve-closing position, the 1st and 2nd fuel-injection paths are closed, and 
fuel injection is suspended. After the 1st fuel-injection path is opened wide and fuel circulates only 
the 1st fuel-injection path, the 2nd fuel-injection path being closed if a needle displaces in the 
valve-opening direction from a valve-closing position, it is iruected from a tap hole. In the fuel 
injection nozzle injected from the tap hole after both the 1st and 2nd fuel-injection paths were 
opened wide and fuel circulated both the 1 st and 2nd fuel-injection paths, when the needle 
displaced further The fuel injection nozzle which held the needle in the middle lift position where the 
2nd fuel-injection path is opened wide partially at the time of fuel injection. 

[Claim 2] The fuel injection nozzle according to claim 1 which switched the position which should 
hold a needle at the time of fuel injection between the aforementioned middle lift position, the low 
lift position where the 1st fuel-injection path is opened wide, the 2nd fuel-injection path being 
closed by needle electrode-holder inner skin, and the high lift position where both the 1st and 2nd 
fuel-injection paths are opened wide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] .1 
[The technical field to which invention belongs] this invention relates to a fuel injection nozzle. 

[0002] r ■ n 

[Description of the Prior Art] A needle is inserted possible [ sliding of the direction of an axis J 
inside, the needle insertion formed in the needle electrode holder ~ a hole ~ The 1st and 2nd fuel- 
injection paths prolonged, respectively to the common tap hole formed in the needle electrode- 
holder peripheral face from the input which was estranged and formed in the direction of an axis in 
inner skin, and which corresponds, respectively are formed in a needle electrode holder, needle 
insertion ~ a hole ~ When a needle is in a valve-closing position, the 1st and 2nd fuel-injection 
paths are closed, and fuel injection is suspended. After the 1st fuel-injection path is opened wide 
and fuel circulates only the 1st fuel-injection path, the 2nd fuel-injection path being closed if a 
needle displaces in the valve-opening direction from a valve-closing position, it is injected from a 
tap hole. If a needle displaces further, after both the 1st and 2nd fuel-injection paths will be opened 
wide and fuel will circulate both the 1st and 2nd fuel-injection paths, the fuel injection nozzle 
injected from the tap hole is well-known (refer to JP,5-52259.U). If made to be located by the high 
lift position where fuel will run in the direction of an axis of the 1st fuel-injection path, and both the 
1st and 2nd fuel-injection paths will be wide opened if a needle is made to be located by the low lift 
position where the 1st fuel-injection path is opened wide, the 2nd fuel-injection path being closed, it 
will go on in the synthetic direction of the direction of an axis of the 1 st fuel-injection path, and the 
direction of an axis of the 2nd fuel-injection path. Therefore, the direction of fuel injection is 
changed according to the lift position of a needle. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in this fuel injection nozzle, it wilt not be made 
not to hold a needle in a specific lift position at the time of fuel injection, therefore the direction of 
fuel injection will be changed one by one in the single stroke of a needle. Consequently, there is a 
trouble that the direction of fuel injection cannot be maintained in general uniformly in one fuel 
injection. 

[0004] Then, it is in the purpose of this invention offering the fuel injection nozzle which can obtain 
two or more directions of fuel injection, and can moreover maintain the direction of fuel injection in 
general uniformly in one fuel injection. 
[0005] 

[Means for Solving the Problem] A needle is inserted possible [ sliding of the direction of an axis J 
inside, the needle insertion which was formed in the needle electrode holder according to the 1st 
invention in order to solve the above-mentioned technical problem — a hole The 1st and 2nd 
fuel-injection paths prolonged, respectively to the common tap hole formed in the needle electrode- 
holder peripheral face from the input which was estranged and formed in the direction of an axis in 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eiie 



09/05/15 



Page 2 of 5 



inner skin, and which corresponds, respectively are formed in a needle electrode holder, needle 
insertion — a hole -- When a needle is in a valve-closing position, the 1st and 2nd fuel-injection 
paths are closed, and fuel injection is suspended. After the 1st fuel-injection path is opened wide 
and fuel circulates only the 1st fuel-injection path, the 2nd fuel-injection path being closed if a 
needle displaces in the valve-opening direction from a valve-closing position, it is injected from a 
tap hole. In the fuel injection nozzle injected from the tap hole after both the 1 st and 2nd fuel 
injection paths were opened wide and fuel circulated both the 1st and 2nd fuel-injection paths, when 
the needle displaced further It is made to hold a needle in the middle lift position where the 2nd 
fuel-injection path is opened wide partially at the time of fuel injection. That is, in the 1st invention, 
since a needle is held in a middle lift position at the time of fuel injection, the direction of fuel 
injection at this time is maintained in general uniformly. Moreover, the direction of fuel injection is 
made to change in this case according to the open rate of the 2nd fuel-injection path, and this 
direction of fuel injection differs from the direction of fuel injection when a needle is held in a low lift 
position or a high lift position. . h • 

[0006] Moreover, it is made to switch the position which should hold a needle in the 1st invention at 
the time of fuel injection between the aforementioned middle lift position, the low lift position where 
the 1st fuel-injection path is opened wide, the 2nd fuel-injection path being closed by needle 
electrode-holder inner skin, and the high lift position where both the 1st and 2nd fuel-mjection 
paths are opened wide according to the 2nd invention. That is, in the 2nd invention, the direction of 
fuel injection is switched according to the position which should hold a needle at the time of fuel 
injection. 
[0007] 

[Embodiments of the Invention] Drawing 1 shows the case where this invention is applied to the 
direct-injection Diesel engine in a cylinder. When drawing 1 is referred to, a fuel-injection-nozzle 
main part and 2 1 A needle electrode holder, the needle insertion in which 3 was formed in the 
needle electrode holder 2 ~ a hole and 4 ~ needle insertion ~ the needle inserted possible 
[ sliding of the direction of axis K-K ] into the hole 3 ~ The combustion chamber which 5 was 
formed in the needle electrode holder 2 of the circumference of a needle 4. and was filled with fuel, 
and 6 show the fuel-supply way formed in the needle 4 so that it might be prolonged from the 
peripheral face of a needle 4 to a bottom edge side, respectively, the annular taper side 7 forms in 
the needle 4 of a downstream rather than the fuel-supply way 6 about a fuel flow ~ having ~ **** 
~ on the other hand ~ needle insertion — a hole ~ the annular taper side 8 is formed also in 3 
inner skin, and it is shown in drawing 1 ~ as ~ the taper side 7 of a needle 4 ~ needle insertion - 
- if it sits down to the taper side 8 of a hole 3. the seal section 9 will be formed Moreover, the 
annular taper side 10 is formed also in the bottom edge periphery of a needle 4. 
[0008] About a fuel flow, rather than the seal section 9. In the needle electrode holder 2 of a 
downstream, it estranges at equal intervals at a hoop direction, and two or more 1 st fuel-injection 
paths 1 1 and the 2nd fuel-injection path 12 are formed, these [ 1st ] and the 2nd fuel-injection path 
11 and 12 ~ needle insertion ~ a hole ~ it is prolonged, respectively to the common tap hole 15 
formed in the needle electrode-holder 2 peripheral face from the inputs 13 and 14 which were 
estranged and formed in the direction of axis K-K in 3 inner skin, and which correspond, respectively 
In addition, in this embodiment, the 1 st fuel-injection path 11 is formed in the bottom edge [ of the 
fuel-injection-nozzle main part 1 ], or nose-of-cam side rather than the 2nd fuel-injection path 12. 
Moreover, the cross section of the 1st and 2nd fuel-injection paths 1 1 and 12 is mutually made 
equal. 

[0009] The apex of a needle 4 is connected to an oil pressure controller or an electromagnetic 
actuator (not shown), and a combustion chamber 5 is connected to the discharge side of a fuel 
pump (not shown). In the valve-closing position shown in drawing j. . the free passage with the 1st 
and 2nd fuel-injection paths 11 and 12 and the fuel-supply way 6 is prevented by the seal section 9. 
therefore fuel injection is suspended, on the other hand, a needle 4 makes it displace in the valve- 
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opening direction — having — the taper side 7 of a needle 4 — needle insertion ~ if it secedes 
from the taper side 8 of a hole 3. the 1st fuel-injection path 1 1 or the 2nd fuel-mjection path 12 will 
be opened for free passage by the combustion chamber 5 through the fuel-supply way 6. and fuel 

iruection will be started thus • j- x- * 

[0010] When fuel should be injected, a needle 4 is made to displace in the valve-openmg direction to 
a specific position, and only the time corresponding to the fuel quantity which should be injected 
holds a needle 4 in this specific position, and it is made to return it to a valve-closing position 
subsequently first in this embodiment. If this specific position is called the maximum lift position, in 
this embodiment, the maximum lift position will be switched between a low lift position, a middle lift 
position, and a high lift position for example, according to engine operational status. 
[001 1] The 1st fuel-injection path 1 1 is opened wide, the 2nd fuel-injection path 12 being closed by 
needle 4 peripheral face as shown in drawing 2 (A) when a needle 4 is in a low lift position, namely, it 
is open for free passage with a combustion chamber 5. Consequently, after fuel circulates only the 
1st fuel-injection path 11. it is injected from a tap hole 15. In this case, fuel runs in the direction La 
which met in the direction of a medial-axis line of the 1st fuel-injection path 1 1 in general, therefore 
a spray angle becomes comparatively large. Moreover, since fuel is injected only through the 1st 
fuel-injection path 1 1, an injection rate becomes comparatively low. 

[0012] On the other hand, when a needle 4 is In a high lift position, as shown in drawing 2 (C), the 
1st and the 2nd fuel-injection path 11, and 12 both are opened wide completely. Consequently, after 
fuel circulates the 1st and the 2nd fuel-injection path 1 1, and 12 both, it is injected from a tap hole 
15. In this case, fuel runs in general in the synthetic direction Lc of the direction of a medial-axis 
line of the 1st fuel-injection path 1 1. and the direction of a medial-axis line of the 2nd fuel-injection 
path 12, therefore a spray angle becomes comparatively small. Moreover, since fuel is injected 
through the 1st and the 2nd fuel-injection path 11, and 12 both, an injection rate becomes 

comparatively high. ji.il.- 
[0013] The 2nd fuel-injection path 12 is opened wide partially, the taper side 10 of a needle 4 being 
made to meet the input 14 of the 2nd fuel-injection path 12. and the 1st fuel-injection path 1 1 being 
completely opened wide, as shown in drawing 2 (B) and drawing 3 . when a needle 4 is in the middle 
lift position between a low lift position and a high lift position. Consequently, after fuel circulates the 
1st and the 2nd fuel-injection path 11, and 12 both, it is injected from a tap hole 15. In this case, 
there is less fuel quantity which circulates the inside of the 2nd fuel-injection path 12 than the time 
of a needle 4 being in a high lift position, therefore fuel runs in the 3rd Direction Lb, i.e.. direction, of 
[ between Direction La and Direction Lc ] at this time. Therefore, a spray angle and an injection rate 
come between the thing in a low lift position, and the thing in a high lift position. 
[0014] Therefore, the direction of fuel injection can be switched by switching the maximum lift 
position of a needle. Moreover, the direction La of fuel injection in a low lift position can obtain the 
direction Lc of fuel injection in a high lift position, and the 3rd different direction by preparing a 
middle lift position. In this embodiment, as shown in drawing 4 . the engine operational status which 
becomes settled at the amount DEP of treading in of the accelerator pedal showing an engine load 
and the engine rotational frequency N is divided into Field I. Field II. and Field III. and when the 
present engine operational status belongs to Field I, at the time of engine low load operation, the 
maximum lift position is set as a low lift position. Moreover, when the present engine operational 
status belongs to Field II (i.e., when the maximum lift position is set as a middle lift position at the 
time of load operation in an engine and the present engine operational status belongs to Field III), at 
the time of engine heavy load operation, the maximum lift position is set as a high lift position. 
[0015] In other words, at the time of a low, the maximum lift position is set as a low lift position 
rather than the 1st setting load as which the engine load was determined beforehand. At the time of 
a low, the maximum lift position is set as a middle lift position rather than the 2nd setting load as 
which the engine load was determined more highly than the 1st setting load more highly than the 1st 
setting load. When an engine load is higher than the 2nd setting load, it will be said that the 
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maximum lift position is set as a high lift position. . ... ..u 4.- t i 

[0016] Therefore. In this embodiment, when an engine load is high, compared with the time of a low. 
a spray angle will be made small. By the way. considering the thing of the process tolerance of the 
2nd fuel-ioiection path 12. or the precision of the amount control of lifts of a needle 4 it is difficult 
to make small dispersion in the relative position of the needle 4 and the 2nd fuel-injection path 12 m 
a middle lift position. Then, the taper side 10 is formed in the bottom edge periphery of a needle 4. 
and it is made to absorb this dispersion in this embodiment. That is. if the taper side 10 meets the 
input 14 of the 2nd fuel-injection path 12 partially at least, it means that the 2nd fuel-iRjection path 
12 was opened wide partially, therefore the direction of the 3rd can be obtained. It becomes 
unnecessary consequently, to raise the process tolerance of the 2nd fuel-injection path 12, and the 
precision of the amount control of lifts of a needle 4 too much. . c . r j 

[0017] The middle lift position by another embodiment to drawing 5 is shown, if drawing 5 is referred 
to ~ needle insertion — a hole ~ a circular sulcus 20 is formed in 3 inner skin, and the input 14 of 
the 2nd fuel-injection path 1 2 is formed in this circular sulcus 20 Width of face of a circular sulcus 
20 or the direction length of axis K-K is made larger than the diameter of an input 14. Therefore an 
input 14 is formed in a circular sulcus 20. and if only the taper side 10 meets a circular sulcus 20, 
fuel can be injected in the 3rd direction. Consequently, the need of raising a process tolerance and 
control precision is lost further. ■ j • c 

[0018] The middle lift position by still more neariy another embodiment is shown in drawing b . it 
drawing 6 is referred to, the narrow diameter portion 21 of foolish ****** will form m the bottom 
edge periphery of a needle 4 only to the diameter of a needle ~ having ~ the result ~ needle 4 
peripheral face and needle insertion ~ a hole ~ the annular gap 22 of small foolish ** which can 
act as drawing is formed between 3 inner skin The direction length of axis K-K of a narrow diameter 
portion 21 is made larger than the diameter of an input 14. Therefore, if only a narrow diameter 
portion 21 meets an input 14. fuel can be Injected in the 3rd direction. 

[001 9] The middle lift position by still more nearly another embodiment is shown in drawing 7 . 
Considering absorbing dispersion, the direction length of an axis of a narrow diameter portion 21 or 
the annular gap 22 has the desirable, longest possible one. However. It Is difficult to make the small 
annular gap 22 long In the direction of an axis, then ~ while shortening comparatively the direction 
length of an axis of a narrow diameter portion 21 or the annular gap 22 in this embodiment -- the 
needle 4 by the side of the apex of a narrow diameter portion 21 ~ a narrow diameter portion 21 — 
the 2nd narrow diameter portion 23 of a minor diameter ~ forming — the 2nd narrow diameter 
portion 23 peripheral face and needle insertion — a hole ~ it is made to form the annular gap 22 
and the 2nd annular gap 24 open for free passage between 3 inner skin Consequently, dispersion 
can be absorbed, without needing a high process tolerance. In this case, the direction length of an 
axis of the 2nd annular gap 24 Is made larger than the diameter of an input 14. Therefore, as long as 
the input 14 whole is carrying out opening to the 2nd annular gap 24, the fuel quantity which 
circulates the inside of the 2nd fuel-injection path 12 Is maintained uniformly, therefore the 
direction of fuel injection is maintained uniformly. 

[0020] The middle lift position by still more nearly another embodiment is shown m drawing 8 . 
Although the direction length of an axis is short, it is difficult to form the annular gap 22 of foolish 
** uniformly only. Then, in this embodiment, two or more free passage slots 25 prolonged from the 
needle 4 bottom-edge side to the 2nd annular gap 24 are estranged and formed in needle 4 
peripheral face at the hoop direction. Consequently, a needle 4 is easily processible. 
[0021] Still more nearly another embodiment is shown in drawing 9 . As for this embodiment, the 2nd 
fuel-injection path 12 is formed in the bottom edge side of the fuel-injection-nozzle mam Part 1 
rather than the 1st fuel-injection path 1 1. The input 13 of the 1st fuel-injection path 1 1 is formed in 
the taper side 8 of a downstream rather than the seal section 9 about the fuel flow. It differs m an 
above-mentioned embodiment and above-mentioned composition at the point which inclines 
towards an apex from the bottom edge of the fuel-lnjectlon-nozzle main part 1 as the medial-axis 
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line of the 2nd fuel-injection path 12 goes to a radial outside. 

[0022] As shown in drawing 10 , in the low lift position where only the 1st fuelHnjection path 1 1 is 
opened wide, fuel runs in the direction La. and fuel runs in the direction La in the high lift position 
where the 1st and the 2nd fuelHnjection path 11, and 12 both are opened wide completely. 
Moreover, fuel runs in the 3rd direction Lc of [ between Direction La and Direction Lb ] in the 
middle lift position where the 2nd fuel-injection path 12 is opened wide partially, the 1st fuel- 
injection path 1 1 being opened wide completely. Therefore, when the maximum lift position is set as 
a low lift position at the time of engine low load operation, and it is set as a middle lift position at 
the time of load operation in an engine, and is set as a high lift position at the time of engine heavy 
load operation, and an engine load is high, a spray angle will be enlarged compared with the time of a 
low. 

[0023] In the embodiment described so far, the 1st and 2nd fuel-injection paths 1 1 and 12 are 
formed in the needle electrode holder 2. However, you may form the fuel-injection path of the 
addition prolonged from the input estranged in the direction of axis K-K from the inputs 13 and 14 
of the 1st and 2nd fuel-injection paths 11 and 12 to the common input 15 in the needle electrode 
holder 2. 
[0024] - 

[Effect of the Invention] Two or more directions of fuel injection can be obtained, and, moreover, 
the direction of fuel injection can be maintained in general uniformly in one fuel injection. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial expanded sectional view of a fuel injection nozzle. 

[Drawing 2] It is the partial expanded sectional view of the fuel injection nozzle in various maximum 
lift positions. 

[Drawing 3] It is the partial expanded sectional view of the A section of drawing 2 . 
[Drawing 4] It is the diagram showing a field. 

[Drawing 5] It is the same partial expanded sectional view as drawing 3 which shows another 
embodiment. 

[Drawing 6] Furthermore, it is the same partial expanded sectional view as drawing 3 which shows 
another embodiment. 

[Drawing 7] Furthermore, it is the same partial expanded sectional view as drawing 3 which shows 
another embodiment. 

[Drawing 8] , Furthermore, they are the same partial expanded sectional view as drawing 3 which 
shows another embodiment, and the bottom edge side view of a needle. 

[Drawing 9] Furthermore, it is the same partial expanded sectional view as drawing 1 which shows 
another embodiment. 

[Drawing 1 0] It is drawing showing the direction of fuel injection in the embodiment of drawing 9 . 
[Description of Notations] 

1 — Fuel-injection~nozzle main part 

2 — Needle electrode holder 

3 — needle insertion — a hole 

4 — Needle 

11 — 1 st fueHnjection path 

12 — 2nd fuel-injection path 
15 — Tap hole 



[Translation done.] 
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mimsim^i3'^m^tixmim.mtim±$tL. --k 
iiKA^PBi^^iiooii 1 <7)mimnimmmik-^tLxm 

iStt$ix. ~-Yfld}^l,z^-i-&kmiRX/m2crm 

mmim^mijt^mw. $ ixxM^A^n i Rx/f^ 2 

^^2i75^^iSS*jiS§*<SP^Wtffla:$ir?.4'r^'J 7 h 

x'li. mmmmmi>z~-vfV'*^'PJSv y hmsiz^n-^ 
ix.^cox\ z(r)b^(^mmmMijmi3mi3i-mztm$ 
ith. tfz. z<7)^, m2commmmm^(r>mscp\^ 
iz^txmmmiijj^t/'^^tibfyti, z<7)^mt 
h';p*5ffiu 7 himjuii^v y hiiimx'im 

[00061 tti2ms<r)^mzxtni ims<7>^i>z 

fev-^T, mnmMmz--]^)i^t:^n-t'<^&m^. ws 

E+^U 7 hiimt , m2coM^i®ltiiK*^-- 
ffi§^SiSU7h<Srtli:, miZtt^ll 20^^3185 

tcuTv^-i., -rt<::fo^2SB«o%BflT{i. mmmm^z 

[00071 

[^BBOSIM^^®] 0 1 «2|s:%HBS:®l*lltS>«lt^f 



!(3) 000-303936 (P2000-30U58 



3 li-- K;t^*;P^^ 2 mzB^-^titi-- hVl^ifA 
fg{::lf A^ixi^v:-- hVl-. 5(i-- H;P4)g H 

^-;^4^*lt^?g)jg$^^/^»4«*&8S$:-?■^^.-?•^^*■r. M 
micBg LM?^I«*&S& 6 J; "9 tTSSfflOtfO^- H;U4 1« 

m 1 J; o H;P4c7)7=— ^N"S7*^-- H 

ypif A?L 3 c7)^-fm8i,zmmi-?> t 9 
^til. ttz. --H;l'4<?)ig^Mifct^«(?37"->'N- 

[0008] m4-^(,zm L i^-im 9X0 tr^mco 
<nw. 1 <m^A^mi, 1 1 2 <r>mfAmim^ 1 2 

#m$ii.S.. C:^T.<^lglS.l/||2<50M^4'«l^aS§l 

i^zim Lxm^^ixtz^ix^tinm-thm^o 13,1 

4*»^>-- K;^;^;^:J^2^1•JB®rt^=J»B!^$^^JtftJicOgSE 

j±m 1 «o^i«stiiffi 1 1 2 ay^mms^m, 1 2 j: 

ixTv^s. ^Tt:. ^\mfm.2(r>m\^mm!^i 1 , 1 
2 cr>mwmm\ uc^ l < ? ixr v ^ 5 . 

[0009]-- h-;P4<?D]Iffi{ifiaii.{f?4ffi!SX{±®l 

5\,mfA^yy (ia*t^v») n\ii^mf>zmm^tih. 

t/^2 <?5»4i>SfttjiSS 11.12 tl^ttl&S56 fc 

h. zfuzni,. ~-¥)VAim^-n^^^m:Lihh 

(ommmmim 1 2 immmt^^ et:ir Lmmm 5 izm^ 
m^ti. m< Lxmimstti^mtth^ti^ . 
[0010] :^mmmx'iim\imi't'^t^ t # c 

{4, i;-r--H/U4S:ga#:friei(c!»«c7){2!lfC«-li: 

Lib. mm-r^^mmizMfiiLfcmmmf-- f^I'4 

h b . :^mmm.x'i,±wcku y him^j^'j 7 has 
b. '^mvyhia.m.b. ^u^heMtorat'. mta 
immmmmizm txmmi. (>ti& . 

[00 1 1] --\<;l'4tmuyhim:i,zhhbt^l,zl,i 
m2 (A) l,Zyr:^tltJ:olZ. H 2 iOMt^nSltilffi 1 2 
F;W4i'f-^Mt J: OW^Sixoomi iOMiSIt 
iiKl ItfimSk^ti. bm&^ti:b. 



ibm 1 <^M^iBstm 1 1 <D'i»'C''imijmziQr>tiijfi\ 

[00 12] ztii^znt. --}^iU4i3^'j y humiz 
S)hb^i>zim2 (c) izTp^tihiottz. mim/m 
2(r>mmiiimsiii. i2mui^^i>zm^^tii,. 
^c7)^m, mwm i m/m 2 cr,m\mimsi 11.1 

fi]bf^2cr,mnmfM^i 2<^'p'tmi^-ij\^bco^m.-ij 

|6]Lc(Cjl^fL, ^'oXmmti'itmpb^<^j:i. t 

ti. mrAA^miRi/m2(r>mifmTmi 1 , 1 2m*- 

[0013] --]<)\-4i}i&'j y hm.m.bsvy him. 
(sicotfs'j 7 hmmi,zh& b^i,ziim2 ( b ) m/ms 

iz^ji^tlhXdlz. --]ijU4<7)f—-'-mi 0*5^2 CD 
j5S!^i«ltjI8S 1 2 cOciiAa 1 4 l,zMm^ Li6 *,irTm 1 

<7)^^!Sttiiss 1 1 t^^±i,zmm $ no-pis 2 «7)»4i« 

ItiiSSl 2#g5^J-e*)tcg§l!ic$ixS. ^cofgm, »f«^'m 

iRx/m2<r>mmmstms^i 1 . 1 2M:^$rBS3iL3tf^ 

CiJSaiPl 5*>^>ii8lt$il^. .IcO;^, m2c7)M^i® 
ItiiSS 1 2 WSrffiii-r S«!8ipffi{4:^- K/L'4 U 7 h 

ia]Lat:6-|^Lci: c?) ®co|g 3 t7):^[S]-r^*> L b 
tcJS^7-r& . fi!-5Ti«IW5SLtXiSlt^mS'J y h&Mlz 
tHfi>h(r>b-mVyh firaiciJft ^ ^t) t comiz^j: h , 
[00 14]S!ot:. ^-K;U<:7)^>;7h(iia$:-e)') 

^Kh^b^i.'^ximmm^^mmx.hz.bi^x' 

«mi«»t*l«G Lei; tP^fSSI 3 <?):frr^il:flS i b i^X' 
**SgSS«T-«404tc^^$ii-5.J:d{3, ^Utm 

UnSScN fc i l.<SMil!|64fcW«iS I , «^ I 

3S^tcO^P^®iK«®*^^JiS I I ^zmth b % ■t^j:h-hm 

m'pM.^mmmizam.^u y hi^imtfi^rs'J y h{mi>z 
^•t^^i^-hi^mmn^m$mtziiSckv y himti^v 
[0015] m^mt t b . wmnisf'¥^if>m.ibt>tifz 

S5<, *»o||10^*^J:OtS<^*bA>ii^cm2<0 
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[0016] m'yz:^tmmx'ii, mm^iSfti^'M^'^t 
# izam^t # izit^xf&mm^A--^ <^ti^zti,z^ 

Vyh&m.l,ZiHfh--VJU4km2cr>mi'mM^l 

^zx-^^mwmx'ii. ~--vju4<7)m^mmizr- 
-VN-® 1 0 LT ^.^^ j-isflx-r s J: a c t 

X\>^h. -t^sh-h. T^WN-ffii 0*^'il'-=5r< ttgB^5-e*)C 

ioijimBistjiss 1 2 t'^^mi.zmL^ffrz i t tc^ 0 , 

^^!-:.„-C^3(7)*•|6]2r^#^C:i:*ST'^&, -eoMS, ^2 
[ 0 0 1 7 ] H 5 fC)3iJO||Jfi®«(ci: ^ +0 'J 7 biaS 

Srs^f . H 5 b . \^)vmxii3nwmi.z 

\mm.m2 0ifmiSi^ri. zff)wm2ofyf.z^^2<m 

^iSltjlSS 1 2 OcSAP 1 4 *>'J^fiS:$ix& . 2 0 

<?)lix«lteiiiK - k:6-|6i*$ tiSSAP 1 4 comi i o t 
:*:#<$tiTv>s. fie-fT, SEAPl 4*»-ii^2 0rt 

tc}^« ^ti. "f-) N-® 1 0 ifiwm 2 0 lew® u $ ;t-r 
i\.\tim^%3<r>-}iWizmi'^hzbi:^x:%h. ^(tm^ 

[0 0 18] 06tc§*>tcS'J<^§l«t««{cJ:S4'ia'J7 

hCiSSr^-r. a6Sr#HB-r-?.i:, ^- b'/l-4c7)jgigjg 

l*«?^ift$it. ■?-<7)^m--K;i^4i'K^Si;--V';i4¥ 
AfL 3 P^iiffiraCiiS KlkLXimtoh io-fmiti^ 0 
ii1^Kg2 2Ai?g(£;^ix«., /Jn^2 l<^tti®K-K:^ 
|6lg$«SiEAPl 4^oe^lJ: '?t:^#<$iiTV^«.. 
oT, /J^@gB2 1 T&^gKAP 1 4tcW®LS;imJ±'«m 
Srig 3 nlsmz^mth Z. b t^X't h . 

[00 19] m7i.z$i6i,zm<r>mtmmi>zj:i,'^\sivy 

figp 2 1 X{iig«ll», 2 2 «OfllilS:&|Bl* $ Jt'tt 
*v^<?)35f^^f*Lv^. LA't^^^*,, /h$=5ri5«SPS2 2 

«-C-ti, 4^m2 lX{±li«M2 20W^:^|6l*$Sr 
itiJW^ < -r i: . 2 1 coTISIilO-- K;u 
4 lC/jNf5gP 2 IJ: 0 t ^J^^lc7)ll 2 (7)/jN?lg5 2 3 SrJ^Bg, 
L , I? 2 <7)/jNfSgp 2 3 J'hiSlffi F A?L 3 rt^ffi 
I^{C^«»2 2 t jSii LTV 2 coS«raPt 2 4 5: 

<7)J^, ^2c73ig:l^raPt2 4 0ttia:fr[6]*$^aAPl 
4coiIS*'?t:^#<$ixTV'>|,. tS-j-C, egAP14 



:km^^ 2 <7)?i:|^^Pt 24tC^PLTV^§RS0m2OfiR 

mmimil 2mmM-t^m^&^-Mi,zmm$it. 
m-oxm^msfuj^i^-mzm^^ti^ . 
[0020] m8i,zmizm(^mtmmi,zx I'^mvyh 

*^ 9 2 2 ir^liZmm-ri (OimMTf) h , 

-E-c:t:'*iii8i®^T'{i;. -■-¥)U4jmmi}^f>m2<om 

2 4 frW-l.1glR<7)mji«2 5 S::^- H;t-4?h 
[002 1 ] HQt^MlC^'Jc^HMS^SrS^-fo ^^IfS® 

miim 2 cowrmittmm 1 2 1 io»fiss*3is§ 1 1 
X *) htmmmyX)u:^t^ 1 <7)is»j(::^fi£$ixTfo 
0,^1 (ommmmM^ 1 1 «csap 1 3 timnmjxiz 
x'oi>T^m<^'r-->-m8mzm^^ti 
xi5*).m2 <7)im<mm^ 1 2 £7)+'C.>ittis*^!^:sr[fi] 

]i«(ci6]Jt«#f ^^&AX'±Mc^mmm t mm.^m 

[0022] HI Ole^^itSidtC, ^icojffiiait 

jiM 1 1 cr>;^tm&^fih^u y M2gT'«j^4{i:^i4n 

Lal=J£fi= L, |giat;f|S2cO«8iiEti«|tasSl 1,12 

m:fT*^^±izmm-^ix^^v y Ffia-c-fi^fiJi^rsiL 
2 ffimmt^^ 1 2 *«si5t«-wtcBafisc$ 

il& tt'lS U 7 hUmx-Hmmiff^ La.b1f!fliLh^C0 

im{&n.^^mmiz{& u 7 f astcift^ l . tgRi*ft?t 
its y 7 h (isicm^-r & t , ffi59m?^*^;gv ^ b # tcjiis 

[0023] ZfltX'^^X # K 

/^7^;^r 2 1 aifH 2 <^fi«i^i««-iiS& 11.12 
im^^ii^. L*>L^r*<<^., Sgl3«XII2<^)*^i|sj«St 
jiSSll, 12i?5?SAP13, 1 4*>^>!ttlgK-K:^r6] 
tc?iraL>^>:ciLXP*>^>ife3i<55srtAP 1 StTW^jIJD 

VI. 

[0024] 

L*>t-lHl0^4i«ltlci3V^T«!i*4i«l*^ri«ilSr«lia-« 

{zim-ti-zbtin't^h. 

[01] ^f^iaity X;Uc7)SBi«-Si;:;'caiiffill-C'$> h . 
[1212] tR'SrttS:^'; 7F{iiaCfctt-&«^1sji«ttyX;U 

ims] m2<r)As^(om^mizmimThi>, 
m4 ] mi^^w^-tmmx'h^. 
[05] s'j<7)j©fiffi»^^-r03 b wim^j:^»i&±.mm 
mx'hh. 
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[06] mz^fKommmijrrmsb^^^u^tii^ 

[09 ] Mizm<7>mmiisti:7Mwitmiti^miii-mi 
[01 0 3 m9commmmizin-f%,mimii3m7ri-r 
[01] 
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